



















Introduction of Comprehensive Practice to Mechanical Technology Training
Eisuke SENTOKU, Hirotaka KATO, Nobuyuki GOMI, Hirokazu KITAGAWA, 
Yusuke FUJITA, Kentaro YAMADA, Misao KIMURA and Hideo FUJISAWA
Mechanical technology training is one of the most important subjects in mechanical engineering 
department. In this paper, we report a new comprehensive practice which has been introduced to 
mechanical technology training II for the third grade students in 2014. In the new comprehensive 
practice, the students produce a mini-vice which consists of four parts using several machines 
after reading the drawings. This program can solve the previous problems. We believe it makes the 
students capable to connect the knowledge of drawing and knowledge of manufacturing processes.
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ˏ ैު਀ਜ਼੥͈ږ෇ˎ ஜܢ ĲĶٝ࿒͈਎ުশ
ː ैު਀ਜ਼੥͈ږ෇ˏ ࢃܢಎۼ͂͛͘
ˑ حࢥ
ڎ็̦֚਩ۼ̮͂ͅέρͼΑ๕ȄδȜσ๕Ȅஉ๕Ȅ
χͼμ༶ഩحࢥܥȄဣ୪ͬυȜΞȜΏοῢ̱هఴ
͈حࢥ࣐̠ͬȅ
˒ حࢥ
˓ حࢥ
˔ حࢥ
˕ حࢥ
Ĳı ழၛȆ࠿औȆ೏حࢥ
ĲĲ ௙ࣣ৘ਠ͈͂͛͘τεȜΠै଼
ĲĲܥ٫ࢥै৘ਠ̤̫ͥͅ௙ࣣ৘ਠ͈൵ව
３・２　時間数および実習の流れ
ນˎ͉Ȅ௙ࣣ৘ਠ͈ΑΉΐνȜσ̜́ͥȅ௙ࣣ৘ਠ͉Ȅ
ܥ٫ࢥै৘ਠԆ͈ಎ͈ĲĲ͈ٝ਎ުͬঀ̽̀৘ঔ̱̞̀ͥȅ
΄ͼΘϋΑ͞հ஠ޗ֗Ȅୋैهఴ଎࿂Ȅैު਀ਜ਼੥̈́̓
͈෻ັ͉Ȅܥ٫ࢥै৘ਠԆ͈ల֚਩͈΄ͼΘϋΑ͂൳শͅ
࣐̞̽̀ͥȅ௙ࣣ৘ਠ͉́Ȅحࢥͅවͥஜ́͘ͅȄحࢥশ
ͅຈါ͂̈́ͥैު͈਀ਜ਼ͬߓఘഎܱͅ੆̱̹ैު਀ਜ਼੥
ͬ౜൚ޗ૖֥ͅږ෇̱̠̭̀ͣ͂ͬ݅͜ྩັ̫̤̀ͤȄஜ
ܢࢃܢಎۼ͂͛ͬ͘܄͚ˏٝͬैު਀ਜ਼੥͈ै଼Ȇږ෇͈
শۼͅ൚̞̀̀ͥȅحࢥ͉Ȅࢃܢಎۼ͂͛͘ո͈ࣛˑٝͬ
ঀ̞ȄυȜΞȜΏοϋࠁ৆́ڎ໐຦͈حࢥ࣐̠ͬȅĲı ٝ
࿒͈਎ު͉́Ȅڎ໐຦͈ழၛ࣐ͬ̽̀Ȅ઀߿ΨͼΑ଼ͬۖ
̵̯Ȅ൲ैͬږ෇̳ͥḙ̭̏́Ȅະߓࣣ̦̜ͦ͊೏حࢥͬ
࣐̠ȅ
３・３　製作課題
଎ˍͅڠ୆͒ဓ̢ͥୋैهఴȪ઀߿ΨͼΑȫ͈ழၛ଎͂
໐຦଎͈႕ͬা̳ȅ઀߿ΨͼΑ͉ȄུఘȄ֊൲రȄ௣ͤ
͇̲Ȅࡥ೰ర͈ː͈̾໐຦́ࢹ଼̯ͦͥȅ̹͘حࢥͅυȜ
ΞȜΏοϋࠁ৆ͬनဥ̳̭̥ͥ͂ͣȄ͈̓໐຦̥ͣ́͜ඊ
ၛ̱̀حࢥ̦ٳই̧̠́ͥ͢ͅ໐຦͈ࢹ଼ͬࠨ೰̱̹ȅ
３・４　作業手順書
଎ˎȪŢȫͅڠ୆̦ै଼̱̹ैު਀ਜ਼੥͈႕ͬা̳ȅै
ު਀ਜ਼੥͉ͅȄ໐຦̮͂ͅऺၳ͈୨ͤ੄଼̱̥͈ͣۖ́͘
ैުඤယ͞ैުͅঀဥ̳ͥܥܕͬߓఘഎͅ੥̩̠͢ͅঐ
൵̱Ȅحࢥͅঀဥ̧́ͥܥܕ͞ൽߓȄحࢥऺၳ̞͈̾̀ͅ
ૂ༭̜̥̲ͬͣ͛ဓ̢̞̀ͥȅ̹͘Ȅ೒ુ͈৘ਠশ̤̞ͅ
̀͜ैު਀ਜ਼੥͈ै଼͈਀੩̫̠͂̈́ͥ͢ͅ৘ਠ඾ধͬ
મळͅ੥̩̠͢ͅঐ൵̱̞̀ͥȅै଼̱̹ैު਀ਜ਼੥͉Ȅ
 （ａ）組立図 （ｂ）部品図
図１　製作課題の図面
 （ａ）作業手順書 （ｂ）作業報告書
図２　学生が作成した作業手順書および作業報告書
Ĳĳ ໛֔ࢥުࣞ൝୺࿝ڠࢷȁࡄݪܮါȁুடشڠȆࢥڠȁల Ķı࣢ȁĳıĲķ
ঀဥ̳ͥࢥैܥ٫͈౜൚ޗ૖֥͒೹੄̱Ȅږ෇ͬ਋̫ͥȅ
ږ෇ࢃȄഁୃ̱̹͈ͬ͜ठ೹੄̱Ȅˎٝոષ͈ږ෇ͬ਋̫
̹਀ਜ਼੥ͬ঵̽̀حࢥ͒ႉ͚̠݅͢ͅྩັ̫̞̀ͥȅ
３・５　加工・組立・検査
حࢥ͉Ȅܖུഎ͉ͅڠ୆̦ै଼̱̹ैު਀ਜ਼੥ͅ״̽
̀Ȅڠ୆̦ু࣐̠ͣȅυȜΞȜΏοϋࠁ৆࣐̞̹́̽̀ͥ
͛Ȅحࢥͅಁ̦ͦ୆̲̀͜ষ਩̷͈ͅحࢥͬ୶௣̳̭ͤͥ
̧͉̞͂́̈́ȅ̷͈̹͛Ȅैު਀ਜ਼੥ͬߓఘഎ̥̾મळͅ
ै଼̱Ȅ਎ުশۼͬခ࢘ͅঀ̽̀حࢥ࣐̠ͬຈါ̦̜ͥȅ
حࢥࢃ͉ͅȄ଎ˎȪţȫͅা̳ैު༭࣬੥ͬै଼̳ͥȅ༭
࣬੥͉ͅȄ৘ष͈̠̓͢ͅͅحࢥ࣐̹͈̥ͬ̽ͬમळͅ੥
̵̥̭ͥ͂́Ȅ਀ਜ਼੥́ࣉၪ̦ະ਱໦̜̹́̽തͬুͣܨ
̧̩̭̦̠̱̞̿͂́ͥ̀ͥ͢ͅȅ
ழၛ͉Ȅˑ͈ٝحࢥ̦ਞၭ̱̹ࢃ࣐̠ͅȅ଎ˏͅழၛ̀
̹઀߿ΨͼΑ͈ৢ૯ͬা̳ȩ̭͈̏͂ͅȄ͇̲͈ࠪպ౾̦
̴ͦ̀ழၛ̧̭̦̞͈̀ͥ͂́̈́͜͞Ȅழၛࢃͅ֊൲ర̦
൲̥̞̈́̈́̓ୃુͅ൲ै̱̞͈͉̈́͜Ȅ೏حࢥ̱̀ਘୃͬ
࣐̠ȅ઀߿ΨͼΑ͉Ȅ௣͇̲̳̭ͤͬٝ͂̽̀͢ͅȄ֊൲
రུ̦ఘ͈ࢾͅ״̽̀ೄ஌എͅ֊൲̳ͥࢹ௮̞͂̈́̽̀
ͥȅ௣͇̲ͤ͂ࢾ̦໹࣐̞̫̈́̽̀̈́ͦ͊ͅȄ֊൲ర͉౤
̥ͣ౤́͘֊൲̧̳̭̦̞ͥ͂́̈́ȅ̱̹̦̽̀Ȅୈഽ͢
̩حࢥ࣐̞ͬͩ̈́͂ୃુͅ൲ै̧̞̹́̈́͛Ȅ୭ࠗփ଎͈
ၑٜႁ͞حࢥ͈ܿ੅ႁ̽̀͢ͅୋै໤ͅओ̦੄̩̀ͥȅ
４．総合実習の効果
４・１　学生の反応
଎࿂̥ͣحࢥ਀ਜ਼ͬࣉ̢̀ୋै࣐̠̭̦ͬ͂੝͈͛̀
ڠ୆̦͕͂ͭ̓́Ȅड੝͉͈̠̭̓̈́͂ͬ͢਀ਜ਼੥ͅ੥̫
͊ၻ̞͈̥࡫თ̞̽̀ͥအঊ͜ࡉ̹̦ͣͦȄޗ૖֥͈ͺΡ
ΨͼΑͬ਋̫̀Ȅޗش੥͞৘ਠ඾ধͬࡉ༐̱̦̈́ͣȄ็֥
͂௖౴̱̀੥̧ૺ̞̹͛̀ȅحࢥ͉́Ḙ͈̏ͦ́͘৘ਠ́
ঀဥ̱̹̭̦̜͂ͥܥ٫̜́̽̀͜Ȅু৽എͅঀဥ̳ͥ͂
̈́ͥ͂ະհ̲̞ͬۜ̀ͥအঊ́ু৽എͅحࢥͬૺ͛ͣͦ
ͥڠ୆͉ઁ̥̹̈́̽ȅ
௙ࣣ৘ਠਞၭࢃ͈ڠ୆ͺϋΉȜΠ͈΋ιϋΠ͉ͅȄȶু
໦ু૸̦̭̭́͘ࢥैܥ٫֚ͬ૽́ঀ̠̭̦̥̹͂̈́̽
͈́ڢ̱̥̹̽ȅȷȶηΑ̦̜̹̦̽Ȅ଼̱̹̭ۖ͂ͧͬ
ࡉͥ͂ઁ̱ۜ൲̱̹ȅȷ͈֚̈́̓۹̱̹ୋैఘࡑ͈͒ۜ൲
̦ນ̞͈ͦ̀ͥ͜͞Ȅȶু໦̹̻́ैު͈ਜ਼๔͞ঀ̠ࢥߓȄ
ܥ٫͈ਅ႒́͘ࣉ̢͈̦̀ͥ͞ඳ̱̥̹̽ȅȷȶঀဥࢥߓ
͈଱̷༹͈͂଱༹ͬࣉၪ̱̹जດͬࣉ̢̫̈́ͦ͊̈́ͣ̈́
̥̹̽ȅȷ͈̈́̓ैު਀ਜ਼੥͈ै଼̦ඳ̱̞̞̠͂ۜே̦
ఉ̩̜̹̽ȅ̹͘ȶैͥஜͅࣉ̢̞̥̹̀̈́̽ະസࣣ̦ܳ
̭̹̽ȅْࠗͬळ̥̩ࣉ̢̤̩̭̦̀͂ఱ୨̺͂এ̹̽ȅȷ
ȶশۼ෻໦ْࠗ͞Ȅ଎࿂͈ఱ୨̯̦̩͢໦̥̹̽ȅȷȶैު
ْ̱̥ࠗͬ̽ͤၛ̷͈̀೒̧̥̹ͤ́ͦ͊̽͢ȅȷ͈̈́̓
حࢥࢥ೾͞ैު਀ਜ਼͈ਹါ଻ͅܨ̞̹͈̿͂΋ιϋΠ͜
ఉ̩̜̹̽ȅ༷֚́Ȅȶ୶୆̦་ͩͥ͂حࢥ͈ॽ༷̦་ͩ
ͥȷȶ̥̩͂ͅఞ̾শۼ̦ಿ̞ȅ̱̥̱حࢥͬই͛ͥ͂শ
ۼ̦௷̞ͤ̈́ȅȷȶఞ̻শۼ̦ఉ̩ص̈́শۼ̦ఉ̥̹̽ȅȷ
͈̈́̓࿚ఴതͬঐഊ̳ͥ୊̜̹̽͜ȅ
４・２　明らかになった問題点
ैު਀ਜ਼੥ͬ੥̵̥̹̭͂̽̀͢ͅȄ଎࿂͂حࢥ͍ͬࠫ
̫̾ͥෝႁ͈ະ௷ͬ٨͛̀෇ে̧̹́ȅ႕̢͊Ȅ଎࿂ͅ
ŎĴ͂ຝ̥̞ͦ̀ͥાࣣȄࡤ͍ࠂˏŮŮ͈͇̲͛ͬփྙ̱
̞̀ͥȅڠ୆͈ಎ͉ͅḘ͈͇̲͈̏͛حࢥ̞̾̀ͅ਀ਜ਼੥
ͅȄȶŎĴΗΛί͇̲́͛ͬ୨ͥȷ͞ȶ ˏŮŮ͈ئࠪͬٳ
̫̹ࢃȄŎĴΗΛί͇̲́͛ͬ୨ͥȷ͂ࢋ̹̽਀ਜ਼ͬ੥̞
̩͈̦̱̱̀ͥ͊͊͜ࡉͣͦͥȅୃ̱̩͉Ȅȶ ĳįĶŮŮ͈
ئࠪͬٳ̫̹ࢃȄŎĴΗΛί͇̲́͛ͬ୨ͥȷ̞̠͂਀ਜ਼
͂̈́ͥȅ͇̲͈͛ນܱ͞ࠁે̞͉̾̀ͅୋ଎́ڠਠफ͙́
̜ͥȅ̹͘Ȅ͇̲͈͛حࢥ༹͉ܥ٫ࢥै৘ਠԅ́ڠਠफ͙
̜́ͥȅ̷̴̥̥ͦͩͣ͜ͅڠ୆͈൮͈ಎ͉́Ȅ଎࿂ષ͈
ນܱ͇̲͈͂͛ࠁેȄ̷̤͍͈͢حࢥ༹̦͍̞̞ࠫ̾̀̈́
̞̹͛ͅષܱ͈̠̈́͢ࢋ̦ͤอ୆̱̞̀ͥ͂ࣉ̢ͣͦͥȅ
̭͈̠̈́͢ڠ୆ͅచ̱̀ୃ̱̞਀ਜ਼੥̠͂̈́ͥ͢ͅঐ൵̳
図３　完成した小型バイス
֊൲ర ௣͇̲ͤ
ུఘ
ĲĴܥ٫ࢥै৘ਠ̤̫ͥͅ௙ࣣ৘ਠ͈൵ව
̭ͥ͂́Ȅ଎࿂͂حࢥ༹͈౶ে͈̦̾̈́ͤͬޑا̧̹́͂
ࣉ̢ͣͦͥȅࣽࢃ͉Ḙ͈̦֚̏ͦͣ̾̈́ͤͬͤ͢௄ޑࡥͅ
̳̠ͥ͢ͅȄୋ଎͞ܥ٫ࢥै༹͈̈́̓۾Ⴒ̳ͥش࿒ۼ͈Ⴒ
ࠈ̦ݥ͛ͣͦͥȅ
̹͘حࢥͅ۾̱͉̀Ḙ͈̏ͦ́͘ࢥै৘ਠࠏش࿒߲́ڠ
̺ͭ౶ে̦ڠ୆ͅ೰಍̱̞̞̭̦̀̈́͂ྶ̥̹ͣ̈́̽ͅȅ
ࢥै৘ਠࠏش࿒߲ͬౙ̈́ͥఘࡑͅၣ̞̠͛̈́͢ͅȄ৘ਠ඾
ধ͈ܱ͒වͬഔೲ̱̹ͤȄ৘ਠ͈ޗش੥ͬ൵ව̱̹̳ͤͥ
̱̈́̓̀Ȅڠ୆̦ুͣ૦ͤ༐࣐̞ͤͬȄ౶েͬ೰಍ا̧́
̠̳ͥͥ͢ͅຈါ଻̲̹ͬۜȅ
̷͈ఈȄڠ୆͈ͺϋΉȜΠ̜̠ͥ͢ͅͅȄ਎ު׋א͜ͅ
࿚ఴ̦̜̹̽ȅ̢̹͂͊Ȅਲြ͈௙ࣣ৘ਠ̤̞̀͜ͅ࿚ఴ
̞̹͂̈́̽̀ڠ୆͈ఞ̻শۼ̜́ͥȅ੝ාഽ͉ȄέρͼΑ
๕͈́ैުশۼ͈ࡉୟ̦̥̹̭ͤ۫̽͂͜ȄέρͼΑ๕͈
రତ̦௷̞̭ͤ̈́͂́Ȅैުশۼ̦ಿ̩̈́ͤȄڠ୆̦ఈ͈
็͈ैުਞၭͬఞ̾শۼ̦୆̲̹ḙ͈̏࿚ఴͅచ̱̀ˎා
࿒ո͉ࣛȄܥ٫ࢥै৘ਠԆ͈ಎ͈έρͼΑ๕͞χͼμ༶ഩ
حࢥܥ͈৘ਠশͅȄ໐຦͈லحࢥͬਞ̢̀௙ࣣ৘ਠশ͈έ
ρͼΑ๕͈ैުশۼͬࡘ̱̹ͣͤȄैު਀ਜ਼੥͈ږ෇ͬഔ
ೲ̱̹̱ͤ̀Ȅ࢘ၚ̩͢ैުͬૺ̠̱̹͛ͣͦͥ͢ͅḙ̏
͈ࠫضȄఞ̻শۼ̦۱გ̯ͦȄڠ୆ͺϋΉȜΠ̤̞̀͜ͅ
শۼ͈ະ௷͞ఞ̻শۼ̦ಿ̞̭͂ͬঐഊ̳ͥփࡉ͉͕͂
̩̹ͭ̓̈́̈́̽ȅ
５．結　言
ܥ٫ࢥڠش͈ࢥै৘ਠش࿒ͅ൵ව̱̹Ȅ଎࿂̥ͣအș̈́
ࢥैܥ٫ͬ؍౯എͅঀဥ̱̀Ȅ֚۹̱̀ୋै࣐̠ͬȶ௙ࣣ
৘ਠȷ͈࿒എ͂ඤယͬ༭̱̹࣬ȅոئ̷͈ࠫͅضͬ͂͛͘
ͥȅ
Ȇ௙ࣣ৘ਠ͈ୋैهఴͬ઀߿ΨͼΑ̱͂ȄυȜΞȜΏοϋ
ࠁ৆́حࢥͬૺ̭͛ͥ͂́Ȅਲြ͈௙ࣣ৘ਠ́୆̲̹࿚
ఴͬ۱გ̧̹́ȅ
Ȇحࢥஜͅैު਀ਜ਼੥ͬ੥̵̥Ȅୃ̱̞਀ਜ਼੥̠͂̈́ͥ͢
ͅঐ൵̳̭ͥ͂́Ȅ଎࿂͂حࢥ༹͈౶ে͈̦̾̈́ͤͬޑ
ا̧̹́͂ࣉ̢ͣͦͥȅ
Ȇু৽എͅحࢥ̵࣐̹̭ͬͩ͂́Ȅࢥै৘ਠ́ڠ̺ͭ౶ে
̦೰಍̱̞̞̭̦̀̈́͂ྶږا̯̹ͦȅ৘ਠ͈౶ে̦Ȅ
೰಍̳̠ͥ̈́͢ࢥຳ̦ຈါ̜̭̦̥̹́ͥ͂ͩ̽ȅ
Ȇ௙ࣣ৘ਠ͉Ȅڠ୆ͅ଎࿂̥ͣୋ຦ͬैͥίυΓΑͬࠐࡑ
̵̯̞̠ͥ͂࿒എͬض̵̹̞̦̀ͥȄࣽࢃ͉Ȅ਎ު׋א
͈٨஝͞ఈش࿒͈͂Ⴒࠈͬ૬͛̀Ȅͤ࢘͢ضഎ͈̈́͂͜
̳̭̦ͥ͂ݥ͛ͣͦͥȅ
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